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Q2P Aerin e At BRI ) ! s = 2 - A INSTALL HIGH-STRENGTH
/ N i NG T e e T e 1 | i\ = Lol . POLYESTER MESH OR GEOGRID
j LA L daled s LR \\? T !, A YSaEE o _ ] X - ;’f v . FORTRAC 20/9-20, 4 FERT WIDE, EVERY
/ 44— 15 FT N T T, A R R A . : " oK Co | OTHER COURSE. B) EVERY COURSE
[ drder e L e et Plot Plan View- Retaining Wall Parcel# 03-002-C-00-010-0 i T B ACKEILL ATUST BE}covvrpAdrm
= Southside Grade Line S N o Tegalty spr b ; BaALORLLL MU
: NO SCAL : - (EVERY 8 INCH DEPTH). C) GEOGRID
In Front of Wall —» B C O SCALE S L S o - TO'BE INSTALLED PER :
} S fy High Poured Cone. Wall with #5 : e - MANUF. ACUTRER S INSTRUCTIOI\S
2 T DEEP COMPACTED Rebar embedded 6in into 1st course of ' CONCRETE FOOTER '
GRAVEL BASE Block and embedd 6in into Conerete : a IMPORTANT NOTE: GEOGRID BOUNDARY 'NG THE REINF. WITH#5 REBAR ' INSTALL 1FT X 2FT POURED
Footer Below ' LENGTH OF THE WALL IS NOT TO BE DIST =D SECTION O-C . CONCRETEWALL ONTOP OF FOOTER
WALL PROFILE - | ANY FUTURE CONSTRUCTION ACTIVITY AND . WIH# RE BAR EMEEDDED AND
NO SCALE WALL HEIGHT GREATER THAN 4 FT  varioys Surcharge Analyses for the Retaining Wall SECTION D-D ~ GROUTED 6 INCHES DEEP INTO THE
= REINF.CONC FOOTER REQUIRED. G IR - zg% %FR’SI{%E gg}\%;&é@gbﬁggﬁgn
T 7 T r i e - ; VLIRS U ;
FIBLD \%R}'FY LENGTH OF 4 FT :‘i i . Bt — Pt T THE FIRST-COURSE OF WALL BLOCK.
, . - WALL FOOTER i a0 r Suvesrerge RE-BAR TO BE SPACED 24 INCHES ON
Design calculation for retaining wali |l 2 ool e o - e
Coherent or Geogrid Gravity Walis With Sloped Backfil - L LI L FTY wror ol "
Recommended Safety factors Sliding » 1.5 Overtummg >20 internal Compound Stability > 1.3 Glchal Stabiiity > 1.3 ;f ' ] 2 7 ﬂ___m‘aﬁ : |
; ; i) o s j'. b, e ¥ AT
One effect of a sloped backfill ona coherent or Geogrid gravity wall is to increase the weight of the wall and consequently, the e i ; - A e gov Xt R "\_ _%fgC%R%A;\g?NTAL E:
resistance tosiding. The increased weight is due to the bacldilf soil that is located above the wall facing and over the reinforoed o B 7 P s bt | i S L OCK T & I%
soit mass, In Figure 1, the area designated Wi cortains the soll that contributes the extra weight. The total weight of the wall can be W 7. ) / MY OVERLAPPING %'l"-i
- caiculated by addmgthe weight of the rectangular section, Wr ta the weight of the triangular section, Wi, — st L. 'fzz:_;; o 7 i1 S \ MGES &
W = {130 |b/M3} (8 ) (.97 &) +{1251bAM3) (8ft) (4.0 % -0.97 ) = 4,038.8 /R ot i i e ! 4 TP CAP BLOCK — 1 : ﬂ-l
W= (0.5) (4.0 ft) J(4.0%) tan (18%)] (125 1D/t3) = 324.9 Io/t [ . i / R A < 4FT %1 FT—>|
Wi = (W1 + (W) =(4,039ib/ft) + {323 1b/ft) = 4,364 Ifft e — e e H : = Duwe 7o .
Extemgys)iabgmy) ( a ! . Diagram 3 jf : - S S e WL:\‘\LH—»W@M e {c.ﬂ[:_};&:;\ ,f_d_?)},f@;__
The external stability of the wall can be caloulated as foliows. First, the height of the retaining wall is taken fo be the height at the 7 Figure § Prossure ﬂéslnhnﬁum Buc to the ] | .
pack of the reinforced soil mass, the active force on the retained soit mass is greater because of the sloping bacldil. The increase / Weight an 5““31“3‘* iy 2, ] : |
 inthe adlive force is automatloaily accounted for by using Coulomb's equationto calculate the adtive force. This calculation shows i T 5 24 mchés Wide ('Jrravel
. the safety factors for sliding and overturning of the wallin Figure 1. _ s : : :
3 . : iy e - . :
Phn;(e;;;: BOdwrees i= gadegraes H=8f Figuﬂ‘; 4 Coherent Gﬁ“’ih/ Wall with S«un:harge Du/{i" ‘;! Ik " )
Phi(wi) = 20degrees  Beta = 78degrees  Gamma r =120 ift3 o - COARSE GRAVEL, Compacted behind each Block
Phi 1= 27degrees K{ar) = 0.3440 Gamma i = 125 1b/it3 The coherent gravity wall i analyzed in Diagram 3, with a three-foot-wide dead load surcharge of 120 IV/ft2. " ®|  Courses Bach Courso s Installed
?r’gt \;frfc;?d?gr?esa} I;{ah): Oﬁi’a;? heickt. He i e coherert araviy wal Analyze the external stabmty of the wall with the surcharge in the three locations shown in Diagram3, 6 . ; 5
e first step Is o calculate the effective height, He at the rear of the coherent gravity walk L ocation Ac : : o L i
He=(H) + (L) tan() =(B 1)+ (4 1) tan (18) =93 The surcharge can be resolved into an equivalent vertical force, Q, of 3601bt that is located 2,33t from the e A o Gl £ ; T o 8 s / f‘fé_f}g}; gsl‘f; Oﬁﬁ%ﬁm DRAIN FIPE
Next, the active force onthe coherent gravity wall is calculated: front face of the wall and adis at the center of the uniform surchafge This force can be added to the forces s T : s : N 5 v s : AT
Fa = (0.5} (Gamma ) (Kar) (He) 2 = (0.5) (120 Ib/f3) (0.344) (9.3 ft) 2 = 1,785 Ib/kt rsising siding when calculzing Fr D e . R ot g P e : :
The horizontal component of the adive force is: B B Y= =513
Fn=(Fa) cos Phi (wr} = (1,785 Ibfit) cos ('55") = 1,807 Ib/it "Figure 3. Locations of Strcharge on Caherenf GrawtyWails . e
: The new safety factor against sliding is; TO FIRST GEDGRID LEVEL BEFORE
The vertical componeritof th acive forces: _ SFS =Fr/Fh = {5123 b))/ {1, 657 Ity =302 > 1.5 therefore Wall is OK with Surcharge at Location A INSTALLING GEOGRID
Fv ={Fa) sin Phi (wr) = (1,785 I/ft) sin {18°) = 851 'bfﬁ » | Qis added to the moments of the forces resisting overturning;
The force resisting sliding is: X1 = distance to the center line ofthe reinf. mass , X2 = distance to the back of the reinf. Mass, X3 = distance to the centerine surcharge INSTALL GEOGRID FORTRAC 20/5-20
Fr=(Ww + Fv) (Cf) =(4,364 b/t + 551 1b/R) tan (30) = 4,682 ot SUMNMr= (Ww) [(X1) + (0.5) (H) tan (80° - Beta)] +(Fv) {{(X2} + {0.333) (H) tan (90° - betay] + {Q} {{X3) + (H) tan (90° - Beta)] SEE BACKFILL NOTES OF SEGTION C-C
The safety factor against siding is: _ = (4,364 16 [ (266 R)¥(D5)(8 fY tan{90°-78°)] (551 Ib/f) [(4.66 f}+H0. 333)(8 ) tan(90° -78°)+(360 Ibvit) {{2. 23 (8 ft) tan(80° - 78] g ;
SFS=FriFh =(4,682(b/t) / (1807 bift) =2.75 >1.5 therefore Wallis OK = 15319 +2,880 + 1,451 = 19,850 b o
- INSTALL #5 REBAR EMBEDDED
The moment resisting overiurning is: SUMMo = (Fh) (0:338) (H) = (1,697 Ib/ft) (0.333) (8 1) = 4,521 el : 6 INCHES INTO THE CONCRETE
where: ) The new safety factor with surcharge against overturning s: SECTION B-B FOOTER, AND SMAEDDED 6
X1 = distance te the center line AB block SFO = SUMMr / SUMMo'= {19,650 HIF) / {4,521 f-1b/f) = 434> 2.0 Therefore Wall is OK with Surcharge at Location A . - 18 = : S gr— B R g ; INCHES INTO THE FIRST
X2 = distance to the center lmef og the reinforced mass : ' o oy _ LY o i e : o : . = _ __ R . o COURST OF BLOCK. REBAR
X3 = distance to the cenirold of the baclkslope : ' : i e s = =t H S P s G S L : o T fime
X4 = distance 1o the back of the reinforced mass Location:B: { : - - .. : : : SPACED 24 INCHES ON CENTER
M = (W) [(X1) + (0.5) (H) tan 90° -Beta)] + (Wr} [(X2) + (0.5) (H) tan {90° -Beta)} A surcharge inthis iocatlan has the same effect on the external stability of 2 coherent gravity wall as on asimple gravity wall. In
+ (Wi [(%3) + (M) tan (80° - Beta]] + (Fv) [(X4) + {0.333) (He) tan (90° —Beta)] ihis case the surchag‘ge results'in-a horizontal force with its point of application located at H/2 on the back of the reinforced soil
= (760 [p/ft) [(0.40 ft) + (0.5) (8. ) tan (90° - 78°)] + (4,038 Io/ft) {(3.47 f£) + (0.5} (8. ) tan (90° - 78°)] ?assimiﬁﬁr;ﬂuﬁgm%% 565361} &1 = 24610 N | ﬁll
+ (324 [b/fft) {t4. ft) + (8.5 f) tan (90° - 78°)] + (851 1/l {(6.13 /) + (0.333) (8.5 1) tan (80° - 787)] q = (q) j = (12 {y= TG AT Y _ _ g |
= (1{)13 + 1)7345 ...) 18(81 + :2,709 E—. 24,053 fg—ibf(ft & The horizontal and vertical components of the force onthe reinforced soil mass due to the surcharge are: INSTALLED GEOGRID, SEE BAC_KFILL ﬁh—“
The morment causing overurning is: Foh = (Fg) cos (Phiwr} = (246 1o/ft) cos (18°) = 234 [bfft NOTES OF SECTION €-C %%
= (Fh} (0.333) (He) = (1,697 Ib/ft) (0.333) (9.3 ft) = 5,205 f-lbft Fav = (Fd) sin (Phi wr) = (246 1/ft) &in (18°) = 76 Ibft : . ¥,
The safety factor against overturning s _ - - o &
SFO = Mr / Mo = {24,053 fi-dbfft) / (5,255 ft- ift) = 4.58 >2.0 therefore Wall is OK against Dverturning For Location B, the safety factorgagainst sliding andoverturning are: L . 4 o i { 1FT
_ SFS =[Fr+ (Fqv} (CHI/ [Fh + Fah = [5,123 Ib/ft +76 {bift tan 27°]/[1,607 Ibkt +234 1b/fi] = 2.67 > 1.5 OK, Surcharge Location 8 ‘ f |
Internal Stakility . ' . L s — Wﬂ(ﬂﬁfﬂf@%\ﬂfﬁ&i@f \L-—’E{CJ\V
The effect of sloping backiill on the bottom layer of geogrid inthe wall Is shown in Figure 3. The load on a layer of SFO = {SUMMr + (Fgv) [(X2) + (0.5) (H) tan (80° - Beta )]}/ {SUMMo + (Fgh) {0.5) (H)] ; |
geogrid is given by: SFO = 19,650 40/ + 76 b/ 4.13 ft +(0.5) (8 &) tan {90° - 78°)]/ [4,521 b/t + (234 i) (0.5) (8 /)] ' SR
Fg = (Pavg) (dh) | SFO= 20 028 J: 545? 3.67 » 2.0 Therefore Wall is OK against Overtuming with surcharge at Location B !
if the wall in Figure 3 had a flat backiil, the load on the bottom layer of geogrid would be: 28T
£1 = (Pavg) (d)=(0.5) (P1 + P2) {d1 - d2) = (0.5) [(gamma i) (Kai) (d1) cos (Phi wi) + ( gamma i) (Kai) {d2) cos (Phi wi}] {01 - d2)
= (0.5) {(125 I/Rt3) (0.2197) (8 £} cos (20°) + (125 b/ft3) (0.2197) (6.6 ﬁ') cos (20°)] (8 ft — 6.6 #) = 341 b/t | Location C:
With the surcharge at Losation C, haif Fofthe surcharge is over the reinforced soil zone and half is not. Therefore, the effects on the DR
Using the Geogrid Fottrac 20/9-20 Product the maximum tested value Frmax =908 ib/ft. For the wall in Figure 3with a backill coherent gravity wall are & combination of the effeds of a surcharge at Location A and a surcharge at Location B. The part ofthe . 5
slope of 26°, Kai =0.3662 and the load on the bottom layer of geogrid &: _ surcharge aver the geogrid will confribute to the stability of the wall with respect to sliding and overturning. The horizontat and vertical NOTEREMOVE ORIGINAT, WALL
F1=(Pavg) (dh) ={0.5) (P3+ P4) (d3 - d4) ={0.5)[( gamma i} (Kai} (d3) cos (Phi wi) + (gamma i) (Kai) {d4) cos {Phi wi]] {(d3 - d4) compenents of theforée on the reinforced soifmass due to the surcharge are: DOWN TO FIRST (GEOGRID LEVEL
¢ =(05){(125 Ib/f3) (0.3662) (8.5 &) cos (20degree) + {125 ID/ft3) (0.3662) (7. 21f) cos (20degree)] (8.5 - 7.21 fi} = (q) (M) (Ka) = (120 /D) (3 ) (0.2567) = 248 b/it BEFORE INGFALLING GBOGRID
= 805 it F$=008/ 508 =1.79 > 1.3 therefore Geogrid Fortrac 20/9-20 is acceptable to use th (Fay cos (Phiwr = (246 bt cos (18degress) = 234 b/t _ _
Fav =(Fa) sin{Phiwr) = (2461b/ft) sin{18degress) =76 b/t TNSTALL GEOGRID FORTRAC 20/9.20
the Factor of safety for the [nternal stability is 1.3 The foroe resisting sliding is: _ i 1D FO! ' .20,
This is & very conservative design approach since the slope of the backfill i doser io 5or 10 degrees versus an estsmated Fr=[Ww+ Fv + 0.5(Q) + Fow]{Cf} =[4364 Ibift +551 l/ft + 180 Ib/ft + 76 |b/ft] tan 30degrees = 2,685 it . SEE BACEFILL NOTES OF SECTION C-C
26degrees for design purposes. increasing the siope of the bacidill from 0° to 26° increased the load onthe bottorn layer of geogrid The force causing siiding is: SRCTION A-A -
by nearty 100%. If the calculated load at any given layer exceeded the allowable design load of the grid, the strength of the grid or Fs = Fhi+ Fgh = 1,697 Ib/ft + 234 it = 1,831 Ib/R |
additional layers of grid would need te be considered. The safety factor against sliding is: _ _ i _ |
| SFS=2985/1831 =154 > 15 Therefore Wall is OK against sliding at Location C | PROFILES - RETAINING WALL
§ Chooiing is Bly foe pena i SBlcn Gonespt ofthe projact and general ' ' . ' S
- . The sum of the: moments resisting overturning is; .y compliancs wiln the indoemalion ghen in the conirect dessments, Any ection oh : CALE - L o
Retaining Wall Construction Notes - . - SUMMEF = (WAW[0C)+(:5H) tan(90°-Beta) F{ FVIX2)+0.333H tan( 90 % Beta)+(Fav)[(X2)+{ 5H)tan(80°-Beta) 1+ { 5Q)(X3)+HHtan(90°-Beta)] - ’°‘“‘""’q‘”m”"- _mwﬁm@ﬁ%ﬁbﬁ _ L o . RETAINING WALL NOTES: SCALE : V EgINCH =1FOOT
1) Existing Soil Conditions at exact Retaining Wall Location - The soil is densely compacted = (143 Eé§f4slb:’g) 8[(82033 fi ;{ngasg (12?.é+ﬁg1ﬁ|b§f}t [(4.66 112,67 fiitan (12°)H76 Io/R) [(4.667)+(4ft)an (12°)}+{180Ib/ft) [(3.5%)+(8H) tan 12> : T fraien, & 13 sty Plot Survey Parcel# 03-002-C-00-010-0
. : . = + + i o 4 S . . _ " 1 :
hard clay with some small amounts of gravel evenly dispersed. The sum of the morments causing overturming is i~ TFLE .- | | 1) RECONSTRUCTION AND REINSTALLATION OF THE WALL WITH INSTALLATION OF THE GEOGRID MUST
) SUMMo = {Fhy(0: 333} (H) + (Fgh) {0.5) (H) =(1,897 ibft) (0.333) (B 1t) + (234 [b/ft) (0.5) (8 1) o | S - Scale “Pan, = 204 OCCUR W’IT}r}HN QNE WEEK OF INITIAL EXCAVATION TO PREVENT FAILURE OF THE CUT CLAY BANK TO
2) Construction Inspection of the wall is required by the registered Engineer responsibie for ; rﬁezsagfefgj%fém aga-mst N : g%ﬁ%‘gﬁ‘g ;gﬁa}%‘mw AT HIGH REQUIRE A CONGRETE F
the design. Written documentation of construction activities shall be submitted to the | SFO=(18,113 ftdbift)/ (4,989 I/ = 363> 2.0 Therefore Wall is OK against Overturning at Location C 5 EXISTING SOIL BBARHANING CTRENGTH Qg 600 ST OOTER REINFORCED WITH REBAR -
building department for filing purposes. iternal Stabikty _____ ' e - ——— - ':.',;e«**"' ;i ; 4)THIS WALL SYSTEM IS NOT TO BE DISTURBED WITH ANY FUTURE CONSTRUCTION AC’I‘IVET‘ES _
. . . ) . , In addition o sliding and overtuming fallure, a surcharge can impact the spacing of the geogrid layers by putting additional lead on the b .2 f-s*—u-r'_,«f"" B f?z;fif;;&ff‘ _ e 5) VEHICLES ARE PROHIBITED FROM DRIVING WITHIN 10 FEET OF THE TOP EDGE OF THE WALL ON THE
3) iﬂstaffaiiﬂn Of the Gecg”d fabﬂc Shaﬂ pfoceed aCCOI’dmg tO the manufacturers {ayers of gegg“d thB harizontal smig{regs withinthe reinforesd soil zone ks found. Use g surcharge of 120 §b{5q ft (]ocated in Flgure 4 The: ] ,.»—"’MM : ;ﬁ:ﬁ:fz;;?::;i ol - P 2 L _ . NORTH SIDE OR BACKFILLED SIDE OF THE Y*Vr'*‘sLL :
instructions. Emphasis shall be placed on proper attachment of the Geogrid to the blocks | g;.lrc;harﬁge oifsttf T wide. ?ifmgonai 1!r;jefgthc:unnaadc?j the sirghirge p;;is?ustre daagrarr; cg;;awn athan angiﬁ of45° + F’hif'% to the horizental- and mark . e . ' ' 8) gﬁg?ﬁﬁ%ﬁgﬂghi% PROVIDED BY MEANS OF DENSE SHRUBBERY.
and proper preparation, placement and compaction of the gravel backfill waeﬁ llrgc;teci meﬂ:zz:r;?eoa i}ab:ﬁe?‘?ZGN ée égwgrthENCeE lorizontal stress due tothe surcharge will act only on the portion of the retaining , 'ﬂm‘_wr — fé}i})w “ QES}GN TiC SHOWN ON THIS PAGE, VERIFY THE GLOBAL S'I‘AB?LITY OF THE GRAVITY BASED
_ The magnitude of the harizontal surcharge siress is: i Temeion 2ft : ) r
; h lav bank h teroroof tarps Pah = (q) {Kai) cos (Phi wi) = (1201642 (0.2197) cos (20°) = 25 /i { 8) ALL ASPEC TS OF WALL CONSTRUCTION TO BE INSPECTED RY THE FNGINEER OF RECORD
4) As each course aof block is removed to expose the cut clay bank, heavy waterproot tarps - 7 | :
. _ Figure 5 shows thewall facing With the two pressure distributions that affect it - one due to the soil weight and one due to the surcharge: ! 8.5ft s
shall be attached to the top of the bank and placed on top of any exposed clay bank face to The rectangular the Toroe actirg o the fisst layer of grid Is determined. J . - e : _ —
| s i Fintrusi A ¢ e / PLAN VIEW OF INTERLOCKING RETAINING ¥ ALL ; ETAIL
prevent any water from contacting the exposed clay. This is to prevent any waler intrusion \i?h r(F’av’g) {ah) : _ : KING R}E NING W _ L AND DETAILS
. . e ere; : _ et .
into the clay bank which would cause the surface and the face of the exposed soil to become  Pavg ={0.5) (gamma i) (Ki} cos (Phiw) (d1 + d2) Residence at Parcel# 03-002-C-00:010-0, 5615 Canyon Ri dge Drive, Pesty, OH 4 4081
unstable. The clay bank shall be re-cut as necessary to allow for a 4 foot wide course of dh = (d1 - d2) _ | EC @%‘
. - ’ . sy % H . y | P . 5 i Fi LT gt "7\
Geogrid to be placed at each alternating block course. As the Geogrid is installed, it is very ggce the pressure fremthe surcharge remains constant; add Pah to Pavg. kil L ’__.;; %3@.,5 ey Residence a t'Parcel # 03:002-C-0 0_ 010-0
importaﬂt that there is proper COmpaCﬁQﬂ of the backfill and Geogrid, ECCOFdiﬂg tothe : F’g‘z H0.5) (gamma i) (Kai) cos (Phiwi) (d1 +d2) +{q} (Kal) cos (Phi wi)] (d1 - &2) . ’g v . % i - ‘. g giig 's%g i& ' ' ﬁ: : :
eogrid manufacturer. ' : F’Offhefifsﬂ'éywofgfidf’ el ¥ ’ - o ! ) rmi omprr SEE R IR TTAT T BRI ATNED DR T
g g 6 353 ft L 4 6 L Flg 2 ]'.il'i*& [}f‘ Maxirrmm TE;“SEH“ ii’? 2 . : f o ? ¥ :':.- @ 1% gﬁﬁ'iﬂﬁg 5&!?{ INTERLGCKING WALL RETAINER PROJECT
. _ _ d2 5511t _ it Coherent Gravide Wall o L Ay i o A Y, %"'ﬁ % E49084 @3&?_@ ~ : ' :
5) After the blockwall is removed, except for the bottom course, the block shall be re~ Fg1 =[(0.5) (125 ma) (0.2197) cos (20°) (6.353 1 + 551 fi) + (120 Ibft2) (0.2197) cos (20°)]{6.353 ft~ 5,51 ft)] . F,WE 41. Colierent Gravity e - i b e - SES Wy 4402592845 elergr a‘?‘%‘ o T . - : ==
installed to their ariginal placement with the Geogrid attached to each alternating course of = {153+ 24)(.843 )= 14G 1kt < 908 Ib/f Tested-Max of Geogrid Therefore surcharge does no damage to Frst Layer of Geogrid , Wwall with Sloped Backfill _ : p2fen /Z'r;# e ﬁ?{é’f’““";”%ﬁ%f Jayse Patel Home Owner o
| | — | z/zz/201¢ IR |
block _ : ' ' SCALE VARIOUS FEB 22 2010 DRAWN BY E_AS SHEET 1 0F14




